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301 Queen Street, Portsmouth, Virginia 23704 (804) 397-8000 Fax (804) 397-9758

April 17, 1996

A. W.van DIJK

Odense Steel Shipyard Ltd.
PO Box 176

DK-5100

Odense C. Denmark

Dear Mr. van DIJK:

Enclosed is our final Trip Report report, (incorporating your comments), of our
visit with your shipyard. These report replaces your copy of the Draft Trip Report.
The discussions and information provided on your World Class Shipbuildiug
Standards development and management program was constructive and
informative.

You will observe that the Attachment (1) section, titled “Index of Odense Steel
Shipyard Standards”, has been deleted and Attachment (2) has been renumbered to
(1), accordingly.

Again, on behalf of all team members, I wish to thank you and all of the people at
OSS for your quality time and thorough coverage of the standards and CAD/CAM
questions that we asked. Your hospitality was appreciated very much.

All of the team members look forward to seeing you, should opportunity present

itself, at future functions involving the World Shipbuilding Community.

Sincerely,

Dt ML

Devens D. Arnett
Director of Engineering

NAVAL ARCHITECTS AND MARINE ENGINEERS
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TRIP REPORT

Subj Trip Report, NSRP Standards Team Visit to Odense Steel Shipyard
Ltd, Lindo, Denmark - 9/25-27/95

Encl (1) Odense Steel Shipyard Ltd. - Trip Notes
(2) Aerial Photo of Odense Steel Shipyard Ltd.
(3) Handout Information on HICADEC/PROMOS and LAN
(4) NSRP SP6 Project 6-94-1, World Class Shipbuilding Standards,
Questions and Responses from Odense Steel Shipbuilding Ltd, Lindo,
Denmark - Dtd 11/10/95

Traveled to Odense, Denmark on 22-23 Sept, 1995, to meet other United States
Shipbuilders’ representatives for a 3 day visit with Odense Steel Shipyard Ltd (OSS)
personnel to learn about their development and application of standards to the commercial
shipbuilding process

Team Members:

Phil Lloyd, NASSCO

Walt Devine, NASSCO

Raphael Cronin, NNS

Bobby Joe Griffin, Avondale Shipyard
Laddie Matherne, McDermott Shipbuilders
Devens Arnett, CDI Marine

The Team has endeavored to present the highlights of what we learned at OSS. Enclosures
(1) through (4) provide further details.

About the Odense Steel Shipyard Ltd (OSS) and the AP Moller Group

OSS, located on the island of Funen, was started in 1917 by AP Moller. The original
shipyard was located on a canal in Odense and in 1960, was moved to a newly built, larger
vessel capacity yard in Lindo. The shipyard has remained a private company since
founded 78 years ago, with leadership being assumed by AP Moller’s son, Maersk Mc-
Kinney Moller, on the death of his father in 1965. In 1993, Maersk Mc-Kinney Moller
withdrew from the day to day management but remained as Chairman of the Board of the
Shipowning Companies. An aerial view of the OSS Lindo Yard is provided as enclosure (2).
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The shipyard is a company within the AP Moller Group, a world wide organization, which
owns many companies and employs 30,000 people, in 200 offices, in over 60 countries. The
AP Moller Group’s Headquarters is in Copenhagen. The shipyard employs 2800 people -
2400 blue collar, 200 foremen and planners, 150 engineers and designers, 50 administrative.
The shipyard acquired the Loksa Shipyard Ltd in Estonia in 1994, as a subsidiary, which
presently employs 500 people in the production of hatch covers.

The AP Moller Group’s Maersk Shipping Lines owns 150 vessels totaling over 7 million
total dead weight tonnage; part of this fleet is 40 tankers totaling over 4 million DWT.
Other subsidiaries within the AP Moller group include: oil and gas exploration and
production, aviation (Maersk Air), supermarkets, container production facilities, electronic
data processing, container ships, drill rigs and so on.

Discussion
OSS’s Senior management had significant involvement in our 3 day, fully packed agenda.
The principal participants were:

Peter Tang-Jensen Executive VP Engineering

Torben Anderson Executive VP Development

AW vanDijk Standards Group Manager

Frank Gad Executive VP Commerce and Finance

Erik Kristoffersen Naval Architect Manager Structural Engineering
Erik Hansen Manager Machinery Engineering

Arne Henriksen Coordinator HICADEC Hull Group
Ejgil Norgaard Naval Architect Systems Manager HICADEC

Ib Kromann Project Manager - Production

Jens Flarup General Manager Machinery Design

Hans Jorgen Christensen Hardware development, Asst to the President
Bjorn Trasbo Manager Steel/Outfitting

Their Standards Group consists of 2 full time people, manager AW vanDijk and his
assistant, serving as administrators of the program. He is directly funded by the Danish
Shipbuilding Association, to administer the Association’s standards - DVS'. The
Engineering disciplines provide all the required personnel for the technical development,
maintenance, Classification Societies’ approvals and CAD data base maintenance of the
technical configuration of standards. The Standards Group provides the finished product
in the correct format for OSS, distributes the standards to the 40-50 standards holders
within the shipyard and maintains the central records file of same.

The standards history in Denmark and OSS started 30 years ago with the realization that
shipowners wanted to see a standard for ships they were to purchase. They started with a
Swedish Standard and began working on a Danish Shipbuilders Standard - the DVS.

I - Danske Vaerfters Standardiseringsudvalg (DVS)
Shipbuilders Association Standards - Denmark
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This was done by the formation of the Danish Shipbuilders Association and the subsequent
establishment of 6 technical committees to develop standards. The members were assigned
disciplines as follows: outfitting (no engine room or deck house), outfitting (deck house),
steel work, electrical, engine room piping, and revisions. The Danish Shipbuilders
Association is sponsored by all of Denmark’s shipyards - 10 total - each paying a fee
proportional to their size. The four major members of the Association are: OSS,
Burmeister & Wain, Danyard and Man B&W,

The teams’ effort focused on a series of developed questions on standards, which had been
provided to OSS prior to our arrival. OSS did an extremely good job of answering these
questions. The results are tabulated in matrix form in enclosure (4). We were provided
with samples of OSS standards and many other informative handouts.

A significant amount of time was devoted to OSS demonstrating their very sophisticated
HICADEC integrated CAD System. Hans Jorgen Christensen - responsible for
development and maintenance of computer systems for OSS - presented the overview. The
system featured a LAN with 700 pieces of equipment connected - 300 screens, printers and
plotters, 150 engineering CAD stations and 250 PC’s. The technical support for this area is
provided by 12 full time OSS technicians and a manager. They are further supported by 25
people at AP Moller Group subsidiary Maersk Data - the electronic data processing
enterprise I mentioned earlier. This network already provides for a paperless pipe
fabrication shop and OSS is working towards creating a paperless work place, including
shipboard! Enclosure (3) provides a pictorial overview of the OSS HICADEC/PROMOS
CAD/CAM systems - (translation not provided for all documents).

The HICADEC System is used to develop the model lines and plate profile data in full. Itis
then linked to PROMOS System to provide background structure for outfit drawing
development. The HICADEC System is used to develop and issue all structural and outfit
drawings - including all material selection and quantities.

The HICADEC System controls all cutting and robot welding machines with the
requirements being input by design and electronically linked to production. [Steel cutting
data uses about 10 GB memory; standards uses about 100 MB. Nesting and other functions
are supplemented by a supervisor input at the time of actual work to maximize material.
Waste bins observed had minimal size scrap pieces.

Of significant difference to our conventional approach to design was OSS’s assignment of
the HICADEC design personnel to the production division. Following design completion,
they work in the trades as a worker or supervisor in the fabrication and/or installation of
their design product. Any problems encountered, resulting from a design development or
deficiency, would be corrected in HICADEC by those same people, as applicable to their
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assigned discipline. They would then return to production as their normal work
assignment. OSS recruits their HICADEC designers from procuction and trains them in
the specific areas necessary for them to accomplish the design work. This single issue is
paramount to having the product meet the needs of the customer and at the same time,
ensure that it was developed from a manufacturing point of view.

Also of note, was OSS’s selection of schedule 40 steel pipe for all systems. Steel pipes
requiring protection from the corrosive effects of a product, salt water and etc, are coated
with a high quality epoxy paint product. This coating system is expected to be good, in
many applications, for the life of the vessel.

Production steel work starts 10 months after contract award and outfit shortly thereafter.
OSS is working towards a new goal of 7 months.

Enclosure (4) provides a basic matrix listing questions and responses from the OSS
personnel. Additional responses from our Japanese shipyard visits will be added to provide
an easy to use comparison format and to assure continuity of questions.

Summary
Although standards played the major role in their prepared material, the OSS’s

sophisticated approach to shipbuilding was emphasized - from the highly developed
integrated HICADEC System design phases to the modern and efficient application of
machinery and robots to carry out electronically controlled instructions from HICADEC.
Their utilization of skilled personnel - production to design and vise versa - plus their
simplification of the material selection, are just representative of the forward thinking
philosophy applied at the OSS. We need to pay close attention to these concepts if we are to
become competetive in the commercial shipbuilding arena.

OSS intelligently applies standards to satisfy customer quality and design adequacy
requirements and also to ensure increased work productivity and proficiencies, necessary
for them to remain a World Class Shipyard. They are continually striving to maintain their
shipyard as a World Class Shipyard through the application of state of the art design and
manufacturing technologies. They believe that building quality into their products to make
them last longer and perform better, without excess maintenance, is the best selling feature
they can have. The management and workers of OSS are in the business for the long term
and it shows.
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ODENSE STEEL SHIPYARD Ltd. - TRIP NOTES

(* indicates information duplicated in formal Trip Report, file: odense2.doc)

Attachments (A) Market Information Handout
(B) Hull CAD/CAM Design Information Handout
(C) Piping and Outfit CAD/CAM Design Information
(D) DVS Standards Organization Handout

WEDNESDAY 25 OCTOBER, 1995

Peter Tang-Jensen, Executive Vice President of Engineering

e Welcome to Denmark and the Odense Steel Shipyard Ltd (OSS) at Lindo.

e Tom Anderson - responsible for development of shipyard and robotics (plus any
other areas of development). Highest concentration of welding robots in the
world. 1 operator for 3-7 robots. High quality. [Software system provides for
feedback on how robots performed task - i.e., what quality prep did they
encounter. Will not perform out of spec work!] robots are Japanese made - by
Hitachi.

e Ship costs are 65% material.

+e Shipyard is not ISO 9000 certified and does not intend to become so; however,
they do apply the principals of ISO 9000.

¢ Robots use “smart” software and have the ability to recognize the joint
configuration and select the correct program to use for welding. Eliminates need
for many manhours of engineering robot programming.

e Willing to sell DVS to USA.

e ISO 799 being revised at OSS - USCG provided comments.

Frank Gad, Executive Vice President of Commerce and Finance

e Refer to Attachment (A), Market Information Handout.

%o In present location since late 1950’s [old shipyard limited to 40K DWT - new
yard 650K DWT]. 1000 ton bridge crane, 150 m wide, 90 m high. Shipyard
occupies a portion of 100 acres available. 2800 employees [2400 blue collar
workers, 200 foreman/planners, 150 engineers/designers, 50 misc.].

e Sales history: 1989 - 1.85 BDKKroner, 1994 - 3.4 BDKKroner. Market share:
Japan 42%, Europe 24%, Korea 16%.

e 14 Association of Western European Shipbuilders (AWES) market share:
Germany 34%, Denmark 10%, Italy 15%, Netherlands 11%, Spain 8%, Norway
7%, Finland 5%, UK 4%, France 3%, Belgium 2% and Portugal .4%

e Most shipyards are subsidized - Denmark shipyards are not. Need Organization
for Economic Cooperation and Development (OECD) agreement.

e Denmark has 7 large shipyards. OSS has 50% of Denmark’s shipyard work and
2.8% of the world market.

e World output in MGT: 1975 - 21, 1985 - 15, 1988 - 9, 1994 - 13. [Korea has 32%
of market this year .]

file: ossnotes.doc 1 Encl (1) to Trip Report
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New yards being built in Germany and Korea - public yards! Korea increasing
capacity by 10-20%. OSS encourages OECD agreement.

OSS is in world’s top 3 suppliers of containerships. Other major builders are
IHI, Samsung, Hyundai and Hanjin.

Have produced six 300K DWT double hulled tankers having “clean tank” design
for easy stripping/cleaning and reduction of lost cargo (non “pumpable”).
Major structure restricted to wing and centerline tanks.

Currently building first of twelve 8SK DWT containerships (for Maersk
Shipping).

OSS has invested $150M in their yard (made from operations) since 1990°s.

AP Moller Group container factory producing one 40’ container box in 15.5
minutes. Just starting reefer box fabrication at one in 2 hours - expect to reduce
this time.

Recently purchased Estonia Shipyard is producing hatch covers. Increased
employment from 100 to S00 people. (New requirement for Estonia Yard was to
commit to a production schedule.)

AP Moller Group has many companies - most created in 1990’s. All profitable.
Cost structure of a crude carrier. Material 63%, wages 17%, energy/
maintenance/depreciation/data processing/etc. 20% (R&D 3%).

OSS spends ~1% on sales vs. 10% in Japan.

OSS works towards assembly factory and minimizes sub-contracting whereas,
Japanese maximize sub-contractors.

Material buy for containerships: 37% Denmark, 30% Other European Unions
Countries, 27% Japan, 5% Norway and Eastern Europe (each).

Mitsubishi and Hyundai looking at the cruise ship market. This market is
presently predominated by the European shipyards. Market demand in this
area expected to continue.

Denmark produces ~ 200K bbls of crude per day. This meets Denmark’s needs
and permits 30% export.

Cost in hours per CGT for Europe varies from 20-80 with wages across the
board ~ equal.

Automation programming done in design and input to CAD/CAM. Individual
program for specific tasks called out by spec and down loaded to
robotics/automated functions.

Frequently use mockups with customer. Found to eliminate lots of debate as to
what the requirements were.

Selected automation is established to do relatively few - but repeatable -
functions at each station for efficiency through familiarity vs. many varied
functions at every station. Benefits are increased skill levels of workers and
minimum set up time as equipment is already present.

OSS Standards, 9 volumes, 580 standards. Supplemented as necessary by
Others’ standards. OSS standards are considered production ready details
whereas National Shipbuilding Standards are more performance based.
Visited Steel Fabrication area. Observed plate operations such as: automated
painting, electronically controlled plasma cutting, movement, robot welding of

file: ossnotes.doc 2 Encl (1) to Trip Report
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shapes and robot welding of units - all in process with only one or two workers
visible at majority of stations.

THURSDAY 26 OCTOBER 1995

e Requested a listing of OSS Standards and representative samples of common use
items such as pipe hangers, cableways, ladders and etc.. Copies provided.
(Refer to Attachment 2 to Question and Response Matrix - Enclosure (4) to trip
report memo, file:odense2.doc, dtd 11/15/95).

¢ Given a demonstration of OSS CAD/CAM HICADEC/PROMOS Systems.

=

f—
f——d

file: ossnotes.doc

All hull lines are entered into HICADEC (both sides of plates are defined;
interpolation is not required).

CAD standards are rules and geometry

Changes to the model in HICADEC will regenerate model and produce
new dimensions on drawings.

All plate labeling and other markings are driven from HICADEC
automatically - eliminating “people” markup errors. All
names/numbering have intelligence and tie to a major product. (Refer to
Attachment (B), Handout Information on HICADEC)

Extraction from HICADEC Model for text or dimensioning, etc., provide
basis for steel drawings (and background structure for outfit drawings).
Drawings will not be required for all plates in the future. Data resides in
HICADEC and will run the shop system processes directly.

System for cutting/marking plates identifies changed pieces from original
input.

~ 20 profile sketches sent to production- those requiring cutting of holes
after shaping. All remaining information transmitted electronically to
Production Management System.

HICADEC rules automatically define which path the product flow will
use - rule application is checked for completeness.

In planning stage, manhours for fitting and welding are calculated for
each piece. This process permits adjustments to total plan, based on
manpower and time for processes.

Structure (lines, etc.) is first input into HICADEC and is subsequently the
basis for input into PROMOS Model - the outfit part of the CAD/CAM
system - to provide for the structure background integration into the
outfit drawings. Refer to Attachment (C) for PROMOS Piping and
Outfit CAD/CAM Information Handout. Changes to the HICADEC
Model (structure) are sent once daily to the PROMOS Model and will
show up in red in the model.

Hitachi group is a partner to OSS in the development and use of
HICADEC CAM and PROMOS CAM for use in the production robot
lines.

3 Encl (1) to Trip Report
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e 85K DWT containership has ~ 6500 pipe spools with all but 250 shop welded.
The 250 that are field welded may only be tacked shipboard and completed in
the shop in cases where the spool has to be removed for coating processes.

« o« The CAD/CAM designer, once the design is complete and released for
manufacturing, is routinely reassigned to production as a mechanic or
supervisor in his area of design expertise. Problems that surface in production
requiring design correction will cause the cognizant production mechanic or
supervisor (the one who did the original design) to go back to Design and correct
the problem and then resume his production assignment.

e Engineers, at the completion of a design engineering job, are often assigned to an
engineering position in another AP Moller Group subsidiary to retain the skill
for future new construction ship design work.

e New construction ship CAD/CAM design utilizes mechanics and supervisors
from production. They are given a refresher training program that focuses on
what they need to know in HICADEC or PROMOS to accomplish the design.
By utilizing this unique application of skilled people, OSS maximizes the
“productivity content” of all design work.

xe Material selection is kept at the most basic level. For example, all pipe is
schedule 40 carbon steel! If the piping will be used for sea water or corrosive
products, it is given a high quality epoxy coating. All bolting is steel. All flanges
are fabricated at OSS and are of the same design for all systems.

e CAD system uses the diagram to identify type and quantity required for all
valves - accomplishes in one operation for all diagrams together. Provides
purchasing with early identification of material requirements.

e CAD pipe drawings contain minimal information - only that required for the
fabricator (on the screen only in the shop) or installer.

FRIDAY 27 OCTOBER, 1995

Ejgil Norgaard - HICADEC System Manager

e Standards for hull structure are set into database - [standard is a tool used to
create correct shape in HICADEGC, i.e., to create a hole, HICADEC looks for the
standard for the type of hole specified and incorporates geometric requirements
into dimensioned shape]. Resulting design has boundary, profile, shape, etc..

e HICADEC automatically recalculates shapes whenever changes are made to the
model.

Arne Henriksen - HICADEC Coordinator

e Responsible to provide cutting data to production via HICADEC . Total
HICADEC memory required for steelwork is ~ 10 GB. By comparison, all
standards occupy ~ 100 MG.

Hans Jorgen Christensen - Hardware Development Manager, Asst to the President

e Responsible to the President for the development and maintenance of all
CAD/CAM systems. OSS has 12 people committed to this effort and is further
supported by 25 people working for Maersk Data - another AP Moller Group
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subsidiary. It is very evident that OSS has and continues to pursue maximum
benefits from the use of CAD/CAM state of the art.

LAN - 700 pieces of attached equipment. 150 CAD/CAM work stations, 250
PC’s, 300 screens and printers. (Refer to Enclosure (3) to Trip Report Memo,
file:odense2.doc, dtd 11/15/95)

Working towards a paperless workplace. Have achieved this goal in the pipe
fabrication area. Intend to implement even shipboard!

Engine room is extracted from the model to add required details. Accomplished
by dividing into 4 sections to permit proper resolution on the screen. Finished
product is saved back into the model daily.

Production Steelwork generally starts 10 months following contract award with
Outfitting shortly thereafter. New goal is 7 months.

AW van Dijk - OSS Standards Manager

AW van Dijk actually works for the DVS, and is responsible for DVS Standards.
(He is funded by DVS via OSS.)
Standards do not exist in finished form in the CAD or any other electronic data
base. At present, they have all sketches and some test in the CAD data base.
All new and revised standards are sent to Mr. Moller for approval. (If no
response by 6 weeks, they are issued.)
need for standards must come from the people who use them.
Need for DVS? 30 years ago, OSS believed they were the “best” qualified
builders in the world. They recognized foreign owners need to see a Standard.
They started with a Swedish standard and began to produce their own standard.
DVS standards organization consists of 6 separate committees: (Refer to
Attachment (D), Handout on DVS Standards Organization)

= Outfitting (not engine room or deckhouse)

= Outfitting (deckhouse)

= Steelwork

= Electrical

— Engine Room Piping

= Revisions
Goal is no standard greater than 5 years old without a revision - even if just a
review for currency.
1.6-1.7 M DKK budget - all from shipyards - permits autonomy from
government. All 10 Danish shipyards pay in proportion to their product volume
and size.

file: ossnotes.doc 5 Encl (1) to Trip Report
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Source: AWES

AWES shipbuilding
Output in cgt - 1994
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Odense Steel Shipyard Ltd.

Hull Design Information Handout
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HULL DESIGN
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DVS DANSKE VA&RFTERS VARFTSTANDARD DVS 00005

STANDARDISERINGSUDVALG GALDER FRA UDGAVE
aug. 95 ) Side 1 (3)

Danske Verfters Standardiseringsudvalg, DVS
Organisation og arbejdsomrade

DVS er en organisation oprettet af Skibsvaritsforeningen som et led 1
bestrzbelserne pid at styrke danske verfters kcnkurrenceevne.

1. Orgamnisation

DVS's organisation er vist i nedenstiends organisationsplan, denne viser
ogsd viser DVS's eksterne kontaxter.

Deltage 1 internationalt
standardiseringsarbejde
gennem =DS=z

Foreningen af Jernskibs- og
Maskinbyggerier i Dammark
(Skibsvarftsforeningen)

Kontakt til klassifikations-
selskaber og Sefartsstyretsen

Samarkejdsaftale med NTS

0YS-hovedudvalg (Norge), SIS (Sverige) og TES

(OVsu) (Finland)
ovs- Samarbejde med interne
sekretsriatat standardafdelinger pa diverse
verfter
Arbejdsudvalg Salg og distribuering af

0vYS-standarcer

SAU-1AISAU-1B] SAU-3 ISAU-S SAU-6 I AHU™ { ]U

* aAd hoc-udvalg efter behov

1.1 DVS-hovedudvalget (DVSU)

DVS-hovedudvalg bestar af reprasentanter for Skicsvarftsforeningen, Odense
Staalskibsvarft A/S, Danvard A/S, Burmeister & Wain Skibsvarft A/S og MAN
B&W Diesel A/S.

DVS-sekretariatets leder virkér som sekretar for DVSU.

Indenfor det af Skibsvarftsforeningen godkendte budget fastlzgger DVSU
retningslinierne for DVS's arbejde, fordeler og prioriterer opgaver til
arbejdsudvalgene og godkender nye standarcder, inden de udsendes.

DVSU er ansvarlig overfor Skibsverftsforeningen for DVS's drift, herunder
for overholdelse af budgettet.




DVS 00005

Organisation og arbejdsomrade Side 2

1.2 Arbejdsudvalgene

Standardiseringsarbejdet foregdr i et antal Standardiserings Arbejdsudvalg
(SAU). Zndvidere findes et Revisionsudvalg (RU), som holder eksisterende
standarder ajour.

Udvalg Formandskab Fagomrade

SAU-1A |Danyard A/S Skibsudrustning

SAU-18 |Odense Staalskibsvarft A/S VVS og brandsikring

SAU-3 Danyard A/S Stalkonstruktioner

SAU-S Odense Staalskibsvarft A/S El-instrumenteringsteknik
SAU-6 Burmeister & Wain Skibsvarft A/S|Maskinudrustning - ror

RU Burmeister & Wain Skibsvarft A/S|Revision af DVS-standarder

DVSU kan yderligere nedsaztte ad hoc-udvalg til behandling af specielle
emner.

N&r en ny sag skal startes i et arbejdsudvalg, udsender sekretariatet ind-

bydelse til Skibsvarftsforeningens medlemsvarfter med hensyn til at
deltage i udvalgets arbejde. Derudover kan et udvalg efter behov supplere

sig med ekstern ekspertise, f.eks. fra myndigheder eller leverandorer.

DVS-sekretzren deltager i arbeijdsudvalgenes moeder.

1.3 Sekretariatet

Sekretariatet ledes af en sekretzr, der er ansvarlig overfor DVSU for
sekretariatets arbejde.

Sekretaren fungerer som sekretar for DVSU og deltager i arbejdsudvalgenes
moder.

Sekretariatets arbejdsopgaver
- redigering og rentegning af oplag fra arbejdsudvalgene,

g og udsendelse af standarder til kricik, samling af indkommet

- trvykning og udsendelse af fardige standarder,
- salg af standarder, abonnementer,
- varetage eksterne kontakter (se organisationsplan),

- samarbejde med varfternes interne standardafdelinger.

2. Malsatning

Det er DVS's hovedmdl at udarbejde DVS-standarder sdledes, at der ved
standarcdernes udarbejdelse, teknisk og okonomisk, tilstrzbes en optimal
losning, som tilgodeser rederiers og verfters interesser.

DVS's mé&lsatning, politikker og styringsmodel er i evrigt fastlagt i DVS
00004.




DVS 00005

Organisation og arbejdsomrade side 3

3. Typer af standarder

DVS lzgger hovedvagten pd udvikling af stancdarder med hojt teknologisk
indhold, herunder standarder fcr svstemudformninger og beregninger. De
eksisterende enkle komponentstandarder vil blive holdt ajocur, og 1 det
omfang det skonnes formdlstjenligt, omfcormet fra detaljerede produktions-~
standarder til ydeevnestandarder (performance standard).

4. Sagsbehandling

Rutiner ved sagsbehandling 1 forbindelss med udvikling og revision af
standarder er beskrevet i DVS 00003.

S. Distribuering af DVS-standarder

DVS-standarder forhandles af sekretariatet dels : lessalg af enkelte stan-
darder, dels som komplette mappes=t.

Ved kob af komplet mappesat tegnes samtidig abonnement paA nve og
reviderede standarder, som automatisk vil blive tilsendt fra sekretariatet
til en favorpris.

Sekretariatet er til disposition med oplysnincer om priser etc.
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NSRP SP6 PROJECT 6-94-1, WORLD CLASS SHIPBUILDING STANDARDS
RESPONSE TO QUESTIONS FROM ODENSE STEEL SHIPYARD Ltd., LINDO, DENMARK

The following listing of Societies, Regulatory Authorities and Standards Agencies are offered to provide the reader with the agency name, country of
origin and their associated abbreviations, which are addressed in this document. Refer to ASTM Standard Guide Listing - ASTM F1547-94, Relevant
Standards and Publications for Commercial Shipbuilding, for a more comprehensive listing of standards.

INTERNATIONAL ASSOCIATION OF CLASSIFICATION

SOCIETIES (IACS) MEMBER SOCIETIES

Lloyds Register of Shipping (Lloyds) - Great Britain
American Bureau of Shipping (ABS) - United States
Det Norske Vegitas (DVN) - Germany

Germanizer Lloyds - Germany

Bureau Veritas - France

REGULATORY AUTHORITIES

United States Coast Guard (USCG)
United states Public Health Service (USPH)
International Maritime Organization (IMO)

nsrpstds.doc
Revised 3/20/96

INTERNATIONAL STANDARDS ORGANIZATION

International Standards Organization (ISO)
NATIONAL STANDARDS

Deutsches Institute furNormung (DIN) - Germany
American National Standards Institute (ANSI)
British Standards Institute (BSI)

Japan Industry Standard (JIS)

Korea Industry Standard (KIS)

ASSOCIATION STANDARDS

Danske Vaerfters Standardiseringsudvalg (DVS) - Denmark

Enclosure (4) to Trip Report
file: osstrip.doc dtd 11/15/ 95



NSRP SP6 PROJECT 6-94-1, WORLD CLASS SHIPBUILDING STANDARDS
RESPONSE TO QUESTIONS FROM ODENSE STEEL SHIPYARD Ltd., LINDO, DENMARK

SP 6 PROJECT 6-94-1 QUESTIONS: .| ODENSE STEEL SHIPBUILDING LTD RESPONSE

Al IDENTIFICATION OF PREDOMINANT STANDARDS

Al.1 Is an index of Standards Yes.
applications available for review?
Al.2 What is the extent of OSS uses their own Standards publication supplemented by DVS or any others that best satisfy requirements.

International, Domestic & Local
Shipyard Standards application?

A2. POPULATION STUDY OF SHIPYARD, TYPES OF COMMERCIAL VESSELS AND ENVIRONMENT EVALUATION QUESTIONS

A2.1 What has led the shipyard to its | AP Moeller Group Shipping Company
current market segment?

A2.2 What type of ships has the Principally container ships and tankers.

shipyard built over the last 25 years?

What are the annual tonnage trends? No Response

What are the annual ship completions? Apporximately 3-4 per year

A2.3 Do you carry out ship Construction - yes. Ship repair - not as a general rule. [Presently repairing the main engine crankshaft on a Maersk
construction and repair? containership.]

What is the repair to new construction Negligible repair

ratio?

What is the ratio of Commercial to N/A

Navy repair work?

What is the extent of modularization on | Modularization used extensively.
new construction and repair work?
How is modularization applied and No Response
integrated on new construction?
What is the extent of pre-outfitting of 90% range. ER block landed with propeller lineshaft installed.
blocks prior to erection?
A2.4 How many ships are currently 1 ship to be floated out of the graving dock in 3 weeks. Pre-assembly for 2nd of 12 started.
under construction?

What is the schedule for current and No Response

future business?

How well are schedules met? They are met.
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How does standardization affect Enables use of learning curves. Permits accurate construction time periods.
construction and schedules?
A2.5 What is the size and
composition of the current labor

force?

What are the average annual total 2800

personnel numbers?

Hourly 2400

Salaried 400

sub contracted 200

How has the level and composition of Down from 7000+ in the mid 1980°s
personnel changed over the last 10

years?

What has influenced composition of Work backlog, technology and automation.

personnel the most?
What are the general experience levels No Response
of personnel at the yard?
What is the average employment years No Response
of personnel at the yard?

Hourly No Response
Salaried No Response
Subcontracted No Response
How has the experience level of No Response
personnel changed over the last 10

years?

A2.6 What do you believe is the No Response

market position for the worldwide
shipbuilding industry?
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A2.7 Who are this shipyards major
competitors

Japan 42%, Europe 24%, S. Korea 16%, Others 18%

What is your share of the market
segment?

2.8% of world market

What are the current market risk areas?

No Response

What are the economic effects?

No Response

~A3. SHIPYARD / CLASS SOCIETY S

TANDARDS AND POPULATION STUDY
es that are available and used in preference by the Shipyard and Classification Societies.

A3.1 With your current customer
base, which Class Societies are you
presently working with?

Principally Lloyds and others where required.

What is your Class Society of choice?

No specific choice. Decided by owner. Have used Lloyds, ABS and DNV,

To what extent do you use ISO
standards?

Utilized to extent OSS had a need. Used any number of sources and added yard specific information to suit OSS.

To what extent do you augment Class
Society requirements with yard
standards (basic proportion only)?

Where needs or practicality dictates. Example, OSS adds ~ 5mm to lineshaft diameter in way of bearings for re-
machining over life of vessel. Generally no interest in driving costs higher.

How do you accommodate different
customers’ needs with respect to Class
Societies and Standards applications?

As required by the customer. Changes in material requirements would require a new parameter HICADEC input to
allow proper material/component selection from CAD data base.

Do you use a Master set of standards
and make minor alterations as
necessary?

Yes, deviations to suit customer (at a cost unless in original contract).

Are standards sets based on specific,
and limited range of, Customers/Class
Societies?

Customer driven.

How are standards and standardization
presented to the customer?

Standards used are given to the customer for his signature acknowledgment as part of the contract.

How are standards and standardization
incorporated in Ship Specifications?

By a statement in the contract that invokes OSS standards or by specific wording in the contract that describes the
standard(s) in full.
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A3.2 How do you access other Class
Societies standards?

OSS has a full set of JIS and DVS standards. They have catalogues only for other standards such as DIN, BIS, etc.
The latest revisions for all are available at Denmark’s University, on an as need basis.

What is the extent and scope of the
Shipyard library?

See A3.2 above.

What is the format of Shipyard
Standards?

Refer to attachment (1) for examples of OSS standards.

Does a Shipyard Standards Manual
exist and what does it contain?

OSS has developed about 580 standards and compiled them in 9 volumes. They are distributed in full to 40-50 areas in
the shipyard.

A3.3 Does the Shipyard library have
a standards equivalency cross
reference system.

Yes. They have the Japan Maritime Standards Association report that cross references Class Society Standards. OSS
would like ISO to adopt and publish this report. Some OSS standards have a reference for its standard of origin - as
applicable.

A3.4 To what extent are specific
equipment’s and other standards pre-
approved for use?

Vendors initiate action as necessary.

Are these standards pre-approved?

To some extent , yes - where required and previously approved by Class Societies.

By Regulatory Authorities?

Did not have but believed not a problem.

By Class Societies?

Yes

Are standards contract specific?

In some cases. Driven by the Customer and Class Society specified in the contract.

A3.5 How do you negotiate
requirements with the Customer?

Standards are provided for evaluation stage. Detail discussions - Customer to OSS - will be with the technical
department responsible (technician level) will follow.

Who negotiates the standard?

See A3.5 above.

Contracts Group?

Produces/collects input from disciplines develop and finalize formal contract.

How does the Standards Group
mtegrate with the negotlatlon process”

As required, but not as a rule.

v A4 1 Why is the standards group
positioned in the organization the
way it is?

To enable serving needs across all dlsmpllﬁes and to prov1de a central control.f.or the formahzmg and dlstnbutlon of
standards.

Who does the Standards Group report
to?

VP of Engineering
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Who reports to the Standards Group?

All disciplines - each having responsibility for their own standards. Each discipline has a designated person
responsible for standards.

Who are the Standards Group primary
customers?

Technical disciplines.

A4.2 When was the Standards Group
formed and why.

Formed in 1986 to provide uniform application of standards format and to provide for uniform and controlled
distribution of standards information throughout the shipyard.

How did the Standards Group develop
and what is the group’s history?

Group was much larger - 9 people. currently 2 people.

Where is the Standards Group

Within the Engineering complex.

physically located?
What is the charter of the Standards To coordinate the formal standard for issue upon receipt of the approved standard from Engineering; maintain a central
Group? file; provide latest information/issues of issued Class Society standards.

What is the short and long term goal of
the Standards Group?

Implementation of the DVS as the only standard for OSS. (DVS is used to some extent by all of Denmark’s 10
shipyards and exists as the only standard for 2 of these shipyards.)

A4.3 What are the internal
responsibilities of the Standards
Group?

Individual disciplines are responsible to negotiate approval of standards as required with Class Societies (usually
starting with Lloyds). The Standards Group is responsible to control formal documentation, finalize format and issue.

Ad4.4 What is the external awareness
of the Standards Group to the world
class standards?

Very high

Meeting standards?

OSS does a good job at meeting standards. Standards are an integral part of their quality program.

Maintaining standards?

The maintenance of standards is done by the cognizant technical division on an as required basis - “as required” can be
identified by anyone.

Developing standards?

New standards are developed by adopting and/or modifying existing standards or by creating a totally new standard
with input from all users.

What is the Standards Group
accessibility to National and
International standards?

The Denmark University maintains current revisions of Class Society and national or association standards and they
are readily available upon request.

A4.5 What is the structure of the
Standards Group?

What are the personnel capabilities,
skills and educational levels?

Very experienced senior people with desire to work on standards and has the breadth and depth to review with all
production affected areas.
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What is the cycle of personnel to and Not rotated by any plan - maybe upon request.

from the Standards Group?

What are the specializations of the Refer A4.3 response.

Standards Group personnel?

What is the supervisory level required No Response

for the Standards Group?

What supplementary training is None. Need to start as a skilled person in area assigned.

offered/required for the Standards

Group?

What facilities are available to the PC’s for word processing only. Most all standards are resident in their respective technical departments CAD data

Standards Group to expedite standards base.
work (e.g., PC, Network system)?
A4.6 How are shipyard standards

developed?

What is the standards development Specific disciplines within Engineering develop their own standards and process through the required approval process,
process? starting with Lloyds, and then submit the approved standard to the Standards Group for formal issue and filing.

How are the standards requirements By the originator, by purchasing and by Class Society. (MM Moller has approval option for all standards.

evaluated?

What is the approval process for stds? See above.

How is shipyard feedback on standards | New requirements are identified by Engineering or Production.
requirements achieved?

How is vendor feedback on standards Very rare for general purchase items - does occur for performance standards as necessary.

requirements achieved?

A4.7 How is the Standards Group Well accepted because of experience and knowledge.

perceived in the shipyard?

By upper management? Important all the way to the Chairman, Mr MM Moller. Ensures consistent quality. Provides basis for negotiations

with the customer. Provides for work proficiency.

By internal and external customers same as above

What is the qualitative value of the High.

Standards Group?
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A.5 STANDARDS DATA BASES R g B o
AS.1 Are Class Society requirements | No, as to the final formal standard. Yes as to individual standards technical content, which are held in the technical
and standards held in a data base? disciplines CAD data base.

AS5.2 What is the size and type of the | Approximately 580 (see above A5.1)

data base?
AS5.3 How is the data maintained and | On an as needed basis by the cognizant technical department.
updated.
A5.4 Are National and International | No
Standards held in the data base?

. APER BASED STANDARDS CONFIGURATION Lo s R
A6 1 What is the mechanism for As a paper product from the Standards Group to 40-50 Standards volumes located throughout the sh1pyard “Owners ’

distribution? of these Standards volumes are responsible to incorporate new/updated revisions into their own volumes.

A6.2 What is the format of Format shown in Attachment (1). Processed by numerous methods - manually, CAD and word processors - by the
Standards and how are they discipline and Standards Group personnel.

processed?

A6.3 How are the standards tied to
other engineering or production

documents?
Engineering Drawings? Integrated into the drawings - by reference entry into the CAD model or by direct insertion onto a production drawing
Ship Specifications? Specified in the Contract.
Production Plans? Same as Engineering Drawings.
Check llsts‘) Standard checks are referenced n the Engmeermg check l1sts
o STANDARDS CONFIGURATION - : S

A7 1 What is the architecture of Entered into HICADEC for both Structure and Outfit - is rule based bullt in module

standards in cad?

A7.2 How are standards integrated
with CAD based Engineering?

Catalog data base In HICADEC P

Catalog data base with vendor input and | no

format?
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Interface between Engineering CAD General material requirements and dimensions for items such as valves and flanges are incorporated into the data base.
and standards data base?
A7.3 How are standards presented to

the CAD operator?

By default? By default after initial selection.

By selection from accessible data base? | yes

By decision tree? A decision tree is integrated into HICADEC with technical over-ride where applicable. [OSS purchased a well

integrated system and then significantly enhanced it to suit OSS requirements.]

A7.4 How is the engineering bill of
material used downstream?
Material requirements planing (MRP or | yes

MAC-PAC)?
Network system? yes
Manual system? no

A7.5 How are standards distributed electronically
to Computer Aided Manufacturing?

A7.6 What standards are best Manufacturing standards and details (non-performance based)
incorporated into CAD/CAM?
What are the priorities? timely
Are those standards stable or dynamic? | stable
Are the standards restrictive? not restrictive
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Bl. ORGANIZATION IDENTIFICAT

B1.1 What is the approximate ratio
of computers to engineers?

H.igh, 1:1, n thencbognizant technical sections - approximately 12 peopie. None in the Standards Group -2 people.

B1.2 Are there any subsidiary yards
in the company?

Yes, OSS recently acquired a shipyard in Estonia, to build hatch covers. ~ 500 people

B1.3 What is the level of Engineering
done in house vs subcontraacted?

All Engineering is done in house. [Equipment having performance based standards have engineering done by the
vendor, but final review and approval rests with OSS.]

B1.4 What types of engineering are
typically subcontracted?

Performance based standards and or contract specified components.

B1.S What is the
awareness/familiarity of contract
level designers/engineers in standards
details?

High. Integrated in the HICADEC system with utilization triggered by programmed questions.

B1.6 What is awareness/familiarity
of production personnel in standards
details?

Very high. Production personnel have access to local work stations and often are persons reassigned from Engineering
to Production following design completion and at start construction. These same people often return to Engineering to
resolve design problems as they become visible in the production cycle.

B1.7 How are make/buy decisions
made? Why might they be changed?
How are they changed?

Most parts made in house. Engineering evaluations are made, working with Purchasing, for cost effectiveness. May
subcontract out to local specialized firms.

B

STANDARDS INTEGRATION _

B2.1 How are ship specifications
categorized/indexed? Are Ship Work
Breakdown Schedules (SWBS) used?

0SS Standard (néi DVS) 4

B2.2 How are system design
requirements provided to engineers?

CAD. Build strategy programmed into CAD system.

B2.3 Who is responsible for selection
of standards on each contract?

Varies with the standard. Engineer/designer selects hanger type; Dept Head selects material schedule.

B2.4 How are restrictions on use of

All standards used are specified in the Production dwgs.

standards identified?
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B2.5 What type of Manufacturing
Resource Planning (MRP) proacess
do you use? This process identifies
when quantities of each type of
itemrequired to build the ship is
required in the shipyard.

Integrated into the Hicadec system schedule (structural and outfit CAD HICADEC/PROMOS.)

B2.6 How do engineers find
standards?

CAD and 9 volumes of OSS standards plus utilization of other standards where OSS standards do not satisfy customer

needs.

B2.7 How do engineers/designers
identify the components they want to
use from the standards on their
drawings?

Part numbers on standards are identified/input in model.

standards handled?

B2.8 How many contract unique Very limited.
standards does the shipyard have?
B2.9 How are changes to the By cognizant department.

B2.10 How are standards imposed on
sub-contractors?

Provided to them in OSS purchase order.

B2.11 How are planning issues
handled for standard vs. non-
standard parts?

No difference.

B2.12 How are non-standard items
identified to replace standard ones?

As needed.

B2.13 How is non-conforming
material handled? What amount of
non-conforming material is delivered
to the yard? How is this prevented?

Limited equipment received. Not an issue

B2.14 What is the level of detail in a
composite drawing? How does it
identify system components? How
does the composite compare to the
diagram?

Minimal - On a need to know basis.
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B2.15 How well integrated are
standard vendors (CAD, purchase
specifications, vendor furnished
information)?

Limited number of vendors. Contact through fax to get missing information.

B3.1 Is there a formal process for
maintenance of standards?

Individual departments responSIble Must be s1gned off by purchasmg and cog dept.

‘B4. PREDOMINANT STANDARDS U

SED BY REGULATORY AND CLASSIFICATION BODIES:

B4.1 How do our definitions of
standard types compare with yours?

Not much difference

B4.2 Do you have other types of
standards that you regularly use?

Quality standards and work processes.

B4.3 Do you have standard vendors?
If so, who are they"

Yes, manufacturers listed in ship specifications.

LPROCESSES: ..

BS 1 Whlch regulatory/class1ﬁcatlon
bodies require approval of the
standards?

Lloyds

B5.2 How is regulatory/classification
body approval of standards handled?

Responsibility of cognizant department to obtain final approval from Classification society of specification.

BS.3 Which standards must be
approved by these bodies?

documents.

Identified on standards and also identified by regulatory bodies and class societies integral with their published

B5.4 How do you view ISO 9000
certification?

Do not intend to get certified but do use philosophy as much as practicable.

_B6. USE OF SHIPYARD VERSUS STANDARDS ORGANIZATION STANDARDS:

B6.1 What are most of the shipyard
standards based on? ...JIS, ISO?

DVS, DIN

B6.2 How do the shipyard standards
compare to other national or
international standards?

Very similar, when new standards are needed, OSS will utilize existing standards whenever possible.
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B7. FORMAT OF SHIPYARD STANDARDS:

B7.1 What are the perceived benefits
of standards?

Process gets commitment.

B7.2 How are preferred standards
identified?

Not identified.

B7.3 How do you identify the
following requirements in your
standards?

Engineering selection criteria?

Rely on engineering experience.

Identification on engineering products

Part Numbers

Fabrication information for suppliers?

Copy of standard provided through purchasing.

Fabrication test requirements?

QC handles all testing. Not part of standards.

Installation information for production
personnel?

Shown on production fab or installation drawings.

Installation test requirements?

Shop process.

B8.2 What are some recent changes
in your standards program?

None significant. Working through DVS tolerances of steelwork plate specs and surface protection.

_BS. EXAMPLES OF TYPICAL SHIPYARD STAND

]§8.1 Whaf are your standards for
the following applications?

Pipe hangers U bolts built by vendor
Ladders See Attachment 1
Wireways See Attachment 1
B8.2 Are these parts built by the Built by yard
yard or by sub-contractors?

B8.3 Are subcontractor’s parts Both

specified or does subcontractor build

to shipyard requirements?

B8.4 What primary factors influence

these designs?

Internal shipyard processes? Primarily
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National/International Organizations?

May use

Classification Societies?

Where required
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SIDE 1 (1)

1. Generelt {Galder fra ny serie ovgn. 13,
2. Anvisning for udferelse og opsatning af rerbaringer

3. Moncering af rorbejler

4, Afstand mellens rorbejler og rerbaringer

1, Generelt

1.1 Alle rerberinger skal opsattes i henhold til OS 0501 og 0502 eller efter tegnestuernes teg-

ninger.

1.2 Store rerberinger, som pisvejses styrkekonstruktioner, skal godkendes af stdltegnestuen.
Rer fra do 150, ¢ D 168.3, og sterre.

2. Anvisning for udferelse og opsatning af rerdbaringer

2.1 Almindelige regler :

- det ber altid tilscrzbes, at rarene lagges pi en sidan mide, at rerbaringerme bliver sd
korte som muligt.

- rorbaringer anbringes altid pd stag, bjizlker og andre forstarkninger (kraveller eller lign.),
hvor dette ikke kan lade sig gore, anbringes for rer over dn 50, ¢ D 60.3 dodlingsplader.

- rorbaringer anbringes altid min. 50 mm fra svejsesomme.

]

skal rerbaringer pidsvejses pi faceplade, mid den kun anbringes midtover kropplade, max.
afvigelse 25 mm til hver side (se skitse side 8).

2.2 Ruodstdlbejler 0S 3176 og (0S 3521).
2.3 Rerholder 0S 3188 til rerbejler 0S 3176,
2.4 Pladersrholder 0S 3104.

2.5 Ekspansionsstop 0S 3107.

2.6 Doblingsplader se OS 0703. Raerdaringer for ror mindre eller lig med dn 50, @ D 60.3 kan op-
settes uden doblinger. P& olietat skot samt webspant opsattes altid doblingsplader.

2.7 Retningsiinier for pdsvejsning af mindre konstruktionselementer se 0S 0702.
3. Montering af rorbejler

3.1 Frigiende rorbsjler se fig. 1

3.2 Fastspending se fig. 2, (&) og (5).

4, Afstand mellem rordbejler og rorbaringer

4,1 Afstand mellem reorbejler og rardbaringer se 0S 0502 side 1-3.
4.2 Mindre reor (manometerrer osv.) kan fastspendes til sterre rer, se fig. 3 side 2

Ievrigt se montageeksempler side 4-9, Grense for rorstorrelse { viste eks. er dn 300, ¢ D 323.9
For sterre ror tegnes og bestilles rorberinger af tegnestuen.

For ophzng uden bejler se side 10-11, max. dn 150, ¢ D 168.3.
Note : For lagerfoering af standard og materiale se gzldende EDB-lagerliste.
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SIDE [4

Anvendes for rer dn 15 - 1CCO, ugv. 2 0 21.7 - Cié

Skitse for rundstiltaile (stal- og metalrer).

0s 3176
{0s 3521)

4
b

05 3188
FIG 1
Fastsoandt rar Skitse for rurssidlbatle
Ingen luft Rarbejle 0S 3176

Kun for kolde rer
(ingen varmeudv.)

Isolering

FIG. 2

Seame satr. “ar sam-

senliczenoe rar.

Anvendes for rar mindre eil. X33 med dn 8, o 0 13.5.

1) P4 3bent dzk eller i fugtizz rum mi der kun anven-
des rustfrie slangebdnd.

F1G. 3

Anvendes for rer aindre eller 1i3 3ed dn 1%, 2 0

21.3, max. 9 ror sammen,

+ 0BS.: M3 kun anvendes til aancmeterrar og .ign,

af bledt kobber. For stive rer, f.eks. hydraulik-
rer af yorcalbro og lign. »3 der anvendes andre
rerophangningsforaer, se rarholder for hydrauvlik-

FIG. & ‘ rar 05 3131.
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Rerbajle 05 3176

FIG. S

-
i
S
[ N §
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) J

-+

0s 3107

-+

b

Fastsocandt rer med ekspsnsicnsstzo

FIG. 6

(L se 0S 3103)

1) L max, 500 am. Hvis L er starre end 600 ma

anvendes fig. 7.

0S 3176
| ]
05 3103 } ! leroaring Svesning
| 1 ] i P ! t 3
3 ; , iE; T\ 5 3
0s 0703 AN 1 3.5
. 3-10 4.5
N &
) 1)

Doblingsplade 0S 0703 Anvendes il
Diam, | tykk, |Fard. varenr. L st3l osv.

80 (-8 008051 30 x 30 og 40 x &0
110 {10 008064 50 x 50 og 45 x 35
160 | 12.5 | 008077 100 x 53
220 |14 008080 130 x 73

w

300

0S 070




UDGAVE 12
SIDE 4

0§ 3107

Vandkrave 0S8 3271

Dzk

Kan ogs§ monteres under gak

Skot

FIG. 8




UDGAVE 12 gL
SIDE b

0s 3176

0S 3102 O
T +

r

Min. 50

Krave

' 0° | 06S.: For svejsning af rarbaringer se tabel side 3 (fig. 6) |
s

FIG. 9 FIG. 10

0s 03 _QS_OE’_/

:

Hin
| H

FIG, M N s 5 £FIG. 12 3 T
Lugs F$ 100 10 - 150 £ 3 - 53 -

sl QF . SEHEE-E <

— 3 - e = <ls =

T Se: £ a< , £a<

!m— x . K - F

083103 | —f-

@

FIG, 13 ' FIG 14 FIG. 15

Hll]

M3 ikke anvendes i lanke --I

saml p3 Abent dak.
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SIDE 6

3) 3 17
__\\\ 1:1
L0 e ._QS_QIQINN <:::ii::>
V/4
0/ I
i S
FIG. 16 FIG. 17

GENERELT FOR FIG. 16 - :°

1) Svejsning stoooer 3in. 25 ma “-z ryq.

2) Min. 75 as svejselancce.
3) Ved kort ophang, sin 3iz. FS 73 x 12.
4) Min.  TSaxt
» t = min, 9 am i zznx2 29 anc-z steder, hvor der er fare for kraftig taring.

5) Min. 50. Yk Nak

Kravel
_\

Stag /

FIG. 18 ‘ FIG. 19




UOGAVE 12 8
SIDE 7

— — - I
Hul i st4) efter 0S 07:3

l

J— e T (
— -4 1) Reroarir: ciart efter hul i stdl
0S 0755 (2:1 3¢ med NT 100)
- 2) Vagt uce~ zcdlingsolader.
3 (@110 43,75 g, 8 160 « 1.97 «g)
FIG. 20
1a vdfol Rerbaring ) Doblingsoiade 0S 0703
dn udy, =iza 3 ! 200 3. matr v oorl y327 <o 2 0 fzr y.or
10 - 20 17,2 - 283 0 1-:80 550 Vx0xs 020275 L0
20 - 32 ki iy B VN 280 20 §20 xS 020291 S st
2 - 50 493 - 47 ¢ 220 1 270 700 S0 x 90 x € 020303 Sl r
83 - 100 R RS £20 20 822 0 x 60« 8 020729 t 2 Y] 0Q8Caa
125 - 130 139.7 1832 220 z20 940 65 x 65 x 9 020358 .3 ;10 00806%
200 - 250 291 .27 00 )| 1142 S x 75 ¢ § 020374 cnn 150 008077
300 - 4350 3239 .37 2 900 § 250 1378 100 x100 x10 020415 712 160 008077
29S.: Fzr sveisning af reroaringer se tabel side 3 (%iz. %)} ]

FIG. 21 8D 168.3 - 406.4). Hvis H er sterra

Buk for enkelt rar {dn 150 - 400,

end 2 x rerets udv. dia. tegnes oq bestilles den 3f tecne-




UOGAVE | 12

SIDE 9

{ = 3in,

er fare

ANVENDELSE: T TANKE.
Al sve;sning ain,

-

L9755 50 x t °

ain. afsiiva,

Se skitse

7 =n i terke 27 arzrz steder, hvor der
for «r2ftiz fring,

#in, 75.

4in, 5C.

)




,’J'/)

UDGAVE | 12 84
SIDE 10
ANVENDELSE:  AFi28SROR , KABELROR , LUFT - OG PLLP2R OSY.
Mzx, dimension dn 150, 8 0 168.3.
(Serte ror med muffesamlinger).
,”,.

FIG. 29

®t
Ophang
Oin. L max, ::::ﬁr
FS 30 x5 701 02223
FS 50 x 8 180 | 022448
lL3ox30x5 |35 | 02025
(Ls0x30x5 f1000 [ 02303

0s 0703

- «un ved olietat skot

|

Afstand efter 0S 0502, dog a3 af-
stand ikke overstige 1.5 meter.

FIG. 31

—f

FIG. 30




UDGAVE | 12
SIDE n

ANVENDELSE: FLISSRER , KABELR@R , LUFT - 06 2C.20R OQSv.

Max. dimension dn 150, 2 0 168.3.
(For rar, som bliver varmforzinket, flangesamiing)

Ochang \\ .
/
Dia. Lsax, [ 2t v
varenr, QA\ P
FS 30 x 6 70t 022237
FS 50 x 8 160 | 022t48
L 0x30x51 € | 020275
(L 50 xS0 x5 13000 | 020°03

Lugs - : ",:
|
ot 4 N

0S 0703 - kun oliztat

Sk
\
\

ali
12
N —

) 1
= N
Lil 3
: F N":‘, Rer Luzs ,
gm fair.
Luss zl— dn Idv, diam. JL1 112 | 41 Ni-aneian Liresr
== g 10 - 50 {17.2 - €0, {u0 {15 [ IFS L0 v 3 11022707
L < 65 - 150 [76.1 - 168.3 150 120 [16 {£S 30 « 2 v 111077LeR
1 o g
s ;I;" Satskrue F jederskive Matrik
kS R Oim, varenr. Oim, varenr, | 0im | varenr
05 0702 M8« 25 [ 216015] 8.2/14.9/1.6 [ 224147 |M8 | 220906
M12 x 70 | 2140381 12.2/21,1/2.1 |226156 {M12 | 220912

FIG. 34




i UDGAVE
| SIDE

'

Reference til : OVS 71002. Kabelbarer

& &

fremstilles efter DVS tegning uce~ -en,

e
‘e (2
4
a I he!
: a ‘ oS
’ b r o)
TYPE 1B og 2 TYPE 3Bog 4
Sterreise | Standardiseret b n a vagt
h VS type .
(bx M som ovs kg/stk Kabelbarerne svejses 23 ‘lacstil med
100 x SO 110 3.40 incbyrdes afstand : max. 33C rm.
150 x 50 18 150 c0 20 4.10
210 x 50 210 | .50 || Overfladebehandling :
410 x 50 38 410 8.50 Se matespecifikation for pigsidenge
310 x 80 . 310 80 7.90 skib.
410 x 80 410 8.90 '
110 x 110" 2 110 3.90
210 x 110 210 30 5.00
310 x 110 310 110 8.00
410 x 110 . 410 9.10
510 x 110" 510 10.20
610 x 110 610 11.30
* b ikke DVS, svrige mal som DVS.
Betegnelse : Benavnelse - OS nr. - TYPE - stprreise - langde
Eksempel 1 : Kabelbarer - 05 7115 - 1 B - 210 x 50 x 200
Eksempel 2 : Kabelbarer - 0S8 7115 - & - 2 x 410 x 110 x 2000
2 |Fladstét 1 St. 442 FS 40 x 6 022307
1 Barebojle 1 St. 44-2 FS 40 x § 022302
POS. BEMEVWELSE' STX. XG/stk. MATR. TEGN.WR./DIN. BEMERIN | NGER YAREXR .

|




| UDGAVE 4 93
SIDE 2 (4)
——A
f"l\.’-‘/
{
T .
— ! |
) [ ] ]
r e\
r—- — — - a—— - —
+ + + - =)= -
L L |
A
SNITA-A
4
Eksempel 1
O Q
+ + + + + + O +
— _— - - - L
Eksempel 2
8) Svejsning @
b) Kabelbarere type 18 og 2 pd dobling monteres direkte pé skot elier under dak uden vinkeljernsbesiag.
For type 38 og & skal der holdes en afstand pd ain. 50 mm mellem skibets stil og kabeibmrernes fladstdl.
c) For at opnid tilstrakkeligt gode afkslingsforhold md kabelbundter med strsmbelastede kabler optagges
af max. 2 sideisbende kabler meilem spundbesisg. Se eksempel 2 ovenfor.
d) Pasvejsning af kabelbarer. Montagesnvisninger : Se 03 0501.
4 |Spandebeslag . 0s 7117
3 |Vinkeljernsbeslag Kin. < 40x40x5
POS. BEMEVMELSE STX. |K&/stk. MATR. TEGH.MR./DIN, BEMERO! ] MGER VAREMR .




UDGAVE 1 93
SIDE 3 (4)
Reference til : DVS 71002. Kabelberer fremstilies efter DVS tegning.
L I
3
h
a )
4 h
t b b
=1 [ =]
TYPE 1B og 2 TYPE 3B og 4
Stlrre'l‘se Standardiseret b h a Vagt
VS type .
{bxh tom 0 kg/stk Xabelbarer form G.S. kan udvides med
100 x 50" 100 0,49 kabelberer form G.E.
: (se eksempler side 4).
150 x 50 18 150 | oo | 20 |_0:80 form G.E. pisvejses enkeltvis.
210 x SO 210 0,78 belbe " £ @
K rer form G.E. mé aldrig vare
410 x 50 38 410 1,48 sterre end den oven over siddende
310 x 80 4 310 &0 1,28 kabelbarer.
110 x 110" 2 110 0,63 S mal (fiketion for det od
wslespec ation for det pa-
310 x 110 310 110 1,32
410 x 110 ‘ 410 1,66
510 x 110" 510 1,95
610 x 110 610 2,27

* b ikke OVS, svrige mdl som DVS.

Betegneise : Benmvnelse - 0S nr. - TYPE - sterrelse
Eksempel : Kabetberer - 0OS 7115 - 18 - 210 x SO
6 |Samlestykke 1 St. 44-2 FS 40 x S x 40 022302
S |Barebsjle 1 St. 44-2 FS 40 x S 022302
POS. BENEVNELSE STX. | KG/stk. MATR. TEGN.NR./DIN. BEMERKN I NGER VARENR .
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SIDE 4 (4)

Sterreise 2 x 210 x 110
FIGUR 1

vegt total : 8.4 kg/m

11

Stgrrelse 2 x 410 x 110

FIGUR 2

vagt total : 14.9 kg/m

||

Stgrrelse 3 x 410 x 110
FIGUR 3

vagt total : 20.6 kg/m

| I

—

ﬁ

Stogrrelse 2 x 410 x 110 + 1 x 210 x 110

FIGUR 4

Vagt total : 14.9 kg/m

Generelt :

nOphangningsbesiag" aftapes S0 mm, nir kabelbarer
varmforzinkes eller fir anden overfladebehand!ing.

0BS! Giftig svejsersg ved montage.




UDGAVE 15 94
SIDE 1 (6)
Specifikation og arbejdsinstruktion : Se side 2.
Afrundes
r P
Y “.: K
b
@\\ b o e —— - —i——-— - ——
Detal je 1 ' )
=3 NS
o
-~ .
\T\//\ N
0 . .
JE— N «

. s N | B 8 I U E
~ ! £
< ¥
c = = Ehow

32
.—-—L + '\‘F- .:_3
(=3 - Y
Qo ~ E
= < .
1= ]
=4 .

Y
| | .
K
i i I
I 300 I
@ Detalje 1
L i
/]
e 0
_JL }
1/ r‘
316 a
Antal trin = L +t —=
300 .
N .9
Figur 3 A
Antal luge pos. 3, min. 4 « : g
angives af tegnestuen. ez
(bagkant trin til skot) a-
=
Figur 1 TOP =g
Luge til lejder _'§:
— T T -]
Lugs til skot o.s.v. +|- S
P o \ <%
- " o <
= ol e 8=
r.—.7—( ’.; m—— E
L L ) I L
L e ~ —_— | £
| ) | -
' Figur 2 ] )
FCD I
Figur &
For stillejder : Monteret pa mast o.s.v. : Se side 3.
Ved platforme, gennemgangshuller : Se side 5.
Rygbsjler : Se side 4 og 6. MONTAGEEKSEMPLER
Betegnelse : Benzvnelse - 0S nr. - L/Antal trin - Antal lugs - Montage fig. nr. (top/fed)
Eksempel : Stillejder - OS 5020 - 2700/9 - 6 - 1/2
3 |Llugs Se side 3
2 |Ttrin 1,2 |st. 37-2 4k - 22 - 316 034164
1 |vange 2 St. 44-2 FS 5SS x 10 - L 4,32 kg/m 022576
POS. BEMEVMELSE STK. | KG/stk. MATR. TEGN.NR./DINM. BERERIN | NGER VARENR .




UDGAVE 13 94
SIDE 2 (6)

GDKEWDT AF:

] OVERENSSTEMMELSE MED:

SPECIFIKATION:

ANVEMDELSE:

T CER:

SVEJSNING:

OVERFLADEBERANDLING:

RATERIALEDISPOSITION:

KONTROL =

LEVERINGSTILSTAND :

Master, samsonposter og dakshuse, hvor der er trance pladsforhold.

OBS.: 1) Nvor behov nedvendigger dette, andbringes rygbejler (arbejds-

bejler), se side 4, angives af tegnestue.

2) Hvor sa2rlige forhold ger sig gaidende kan rygbsjle med stanger

anvendes, se side 6, angives af tegnestue.

Hvor ikke andet er oplyst udferes standarden i cverensstemmelse med
0S 0400 grad: 4.

Svejsesignaturer i overensstenmelse med 05 0215.
Fuldsvejsning, hvor ikke andet er oplyst.
Porehuller og slaggeindeslutninger mad ikke forekocame.

| henhold til malespecifikation.

X [Alt materiale er lagerfert

Enkelte materialer kesbes af tegnestue

Atle materialer skal kebes af tegnestue - Rekv. gaidende stykliste

Varge Antat Overfiade | Vagt toral
tangde trin > kg 1)

300 1 0,1044 3,63

600 2 0,2088 7,26

900 3 0,3132 1,0
1200 4 0,4176 14,5
1500 S 0,5220 18,2
1800 6 0,6264 21,8
2100 7 0,7309 25,4
2400 8 0,8352 29,0
2700 9 0,9396 32,7
3000 10 14,0640 36,3

1) uden lugs.

Emnet leveres rengjort, uden skarpe kanter, fri for svejsestank, grater,

skavheder og lignende.




UDGAVE 13 94
SIDE 3 (6)
0BS.: Ved dim. mindre end ¢ 500
anvendes lugs pos. 38
'/
2 5 x 45°
/‘ | [ .
® =
’ »
N
.\ i =~
» —— o
P1oMie, . || -
. cl N~ ! H [
| (260 ! .
' { La L 1 '
i | -
Lejder monteret pi mast o.s.v. ; :
Mast dimension fra s 500 til plant skot. Nt:'t"c:::_egns’xoon Ly kgv/?“k.
500 - 700 255 1,10
700 - 2000 235 1,01
2000 - og sterre 225 0,97
Plant skot 195 0,84
Betegnelse : Benavnelse - OS nr. L,
Eksempel : Lugs - 0S 5020 - 225
45° .
»
@39 -
{L ’
o 0
~ t i .
, : ‘ H ~
- 1\ - j_ L 200 g
! l o
— s .
i Min, X :
L 160 ! : |
< ! .
' ' - 1
Lejder monteret pi mast o.s.v. 'rf Udf. lznode L 2 ,J
Mast dimension s 200 til og med s 500.
Mast dimension 3 Udfert Vagt
udvendig s0 ¥) kg/stk.
200 - 250 100 296 1,27
250 - 300 85 279 1,20
300 - 500 75 269 1,16
Betegnelse : Benavnelse - 0S nr. - L3
Eksempel : Lugs - 0S 5020 - 294
38 |Lugs St. 44-2 F$ 55 x 10 - L3 L - se tabel 022576
3 |Lugs St. 44-2 FS §5 + 10 - Ly [Ly - se tabel 022576
POS. BEREVNELSE. STK. KG/stk. MATR. TEGH . NR./DIN. BEMERKN I NGER VARENR .

]




UDGAVE 14 94
SIDE 4 (6) !
‘ )
|
—1 |
|C
T
Rygbejle |
+ med !
stanger ’
|
|
i

' LI
0
“ i
—| |
L
! | kin. | | a
] v
. 160 , til bagkant trin
f |
|
-~
FIGR 5
Yange
TOP
| |
!
15 1 I
[T
Figur 7
]
Detaljer for rygbejler med stanger : Se side 6.
Betegnelse : Benavneise - 0S nr.
Eksempel : Rygbsjle (arbejdsbejle) - 0§ 5020
4 |Rygbejle (arbejdsbejle) 1 © 4,52 |St, 44-2 FS 55 x 10 - 1717 022576
PCS. BENAVNELSE STX. KG/stk. MATR. TEGM .NR./DIN, BEMERININGER VARENR . ‘

l
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| SiDE 5 (6) |

Forstarkningsring
\

ﬁ %
'

ON

pPlatform

——

! Eksempel : Gennemgangshul i rund platform,

Nin. 160 mm til
bagkant trin

Gemnemgangshul angives af tegnestuen

platform tegnes af tegnestuen.

FIGR 6
TOP
7 |Lejder 1 0s 5020 - 850 - 3
6 [Straber 2 S 1,61 0s 5008 - FA 410193
POS. BENEVNELSE STK. |XG/stk. MATR. TEGN.MR./DIN. BEMERKN | NGER VAREKR. |




For more information about the
National Shipbuilding Research Program
please visit:

http://www.nsrp.org/

or

http://www.USAShipbuilding.com/



http://www.nsrp.org/
http://www.USAShipbuilding.com/
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